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Dopma o0yueHHs o4Hast

OO01mmast TpyI0eMKOCTh 73ET

Yacos 1o yueOHOMY IIaHy 252 Buisl KOHTPOJIA B ceMecTpax:
B TOM YHCIIE! 9K3aMEeHBI 2
AyJUTOPHBIE 3aAHATHS 110 3auerhi |
caMocCTosTeIbHas paboTa 96
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 151/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
[IpakTuueckue 14 (14 |18 |18 (32 (32
WHas koHTaKTHas 4 4 6 6 10 |10
pabora
HUroro ayn. 56 |56 (54 |54 110110
KonraktHasg pabora |60 [60 |60 |60 |120 |120
Cam. pabota 48 |48 (48 |48 |96 |96
Yacel Ha KOHTPOIIb 36 |36 |36 |36
Uroro 108 | 108 | 144 | 144 | 252 [ 252
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnkn aBisercsa oOmeHaydHOH TUCIUIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKE U 3HAHHSX O IPUPOJIE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KU3HH

2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpeGoBanusi K NpeABapUTEILHON MOATOTOBKE 00yJaIOLIEerocsi:

2.2

JuCHMIUINHBI ¥ MPAKTHKH, ISl KOTOPBIX 0CBOEHHE TAHHOM TUCHUILINHBI (MOXY/Is1) HEOGX0IUMO KaK
npeiIecTBYIOIIee:

221

CynoBoe 311eKTpoo0OpyI0BaHUE U OCHOBBI AJIEKTPOTEXHUKH

222

Texangeckas pusnka

223

JKon0rus

224

OCHOBBI HAYYHBIX UCCIIETOBAHUN

225

TexHoMOrMYecKas (HpOGKTHO—TCXHOHOFH‘IGCKEU{) IpaKTUKa

226

MexaHuKa KUIKOCTH U ra3za

227

OOmas OJICKTPOTCXHHUKA U DJICKTPOHHKA

228

CompoTuBlIeHHE MAaTEPHUAIIOB

229

beszonacHocTh KU3HCACATCIPHOCTHU

2.2.10

Teopus ropeHus U B3pbIBa

2.2.11

HaI[e)KHOCTL TEXHUYCCKUX CHCTEM M TCXHOTCHHBIN PpHUCK

2212

OpraHu3annOHHO-CITy)KeOHas TPAKTHUKA

2213

IIporHo3upoBaHKe ONMAacHBIX (PaKTOPOB MoKapa

2.2.14

Tenmorexuuka

2.2.15

DOU3NKO-XUMUYECKHE OCHOBBI Pa3sBUTHUA U TYIICHUA ITOXKApPOB

2.2.16

Hayuno-nccnenoBarensckast paboTa

2.2.17

TexHomorus BCACHUS CTPOUTCIIBHO-BOCCTAHOBUTCIIbHBIX pa60T

2.2.18

ABTOMaTHBPIpOBaHHI:IC CHUCTEMBI YIIPABJICHUA U CBA3b

2.2.19

CompoTuBlIeHHE MAaTEPHUAIIOB

2.2.20

Teopm{ TOPCHUA U B3pbIBA

2221

Hane:xHOCTh TEXHMUECKHX CUCTEM U TEXHOTE€HHBIH PUCK

2222

[Iporuo3mpoBaHue omacHbBIX (PakTOPOB MoXkKapa

2223

Tenmorexnuka

2.2.24

DOHU3NKO-XUMUYECKHIE OCHOBBI Pa3BUTHA U TYICHUA T10KapOB

2225

Hay‘IHO-I/ICCJ'ICZ[OBaTeJ'ILCKaﬂ pa60Ta

2.2.26

Texnomorus BCIACHUA CTPOUTCIbHO-BOCCTAHOBUTEIbHBIX pa60T

2.2.27

ABTOMaTI/ISI/IpOBaHHLIC CHUCTCMBI YIIPABJICHUA U CBA3b

3. KOMIIETEHIIMA OBYYAIOIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJIY.JIST)

OIIK-11: Cnocoden ¢popMyJIMpPOBaTh U PelIATH HAYYHO-TEXHUYECKHE 32/1a4H M0 00ecneyeHn 10 0e30MaCHBIX YCI0BHUIl U
OXpaHBbI TPYAA B 00J1aCTAX NOKAPHOI 0€30aCHOCTH, TUKBUAALMYU NOC/IEICTBUHI Ype3BbIYaHbIX CUTYaLHIi, CIACEHUS]
YyeJ10BeKa, 3ALUThI OKPYKAIOLeH cpeabl.

OIIK-11.1: ®opMynupyeT H pemaeT HaydHO-TEXHHYECKHE 3a1a9H B IPO(PeCcCH-OHAIBHOM EATETBHOCTH C IIPUMe-HeHUEM 3HaHUH
(DU3NIECKUX U XU-MHYECKUX 3aKOHOMEPHOCTEH TPO-TIeCCOB BOHMKHOBEHHS TOPESHUS H B3pPhIBa

B pe3yiabTaTe 0CBOCHUN JUCHUIIIMHBI Oﬁy'{al()llll/lﬁ(‘.ﬂ JOJIZKCH

31

3HaTh:

3.1.1

OCHOBHBIC ITOHATHS, 3aKOHBI X MOJIETI MEXaHUKH, 3JICKTPUIECTBA I MAarHETH3Ma, KOJICOaHUH U BOJIH, KBAHTOBOW (DH3HKH,
CTaTUCTHUECKOH (DU3UKH U TEPMOANHAMUKH; METOJIbI TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO UCCIEA0BAHUS B (hU3HKE

3.2

YMmers:

3.2.1

TIOJIB30BaThCA N3MCPUTCIbHBIMI npn6opaMH; YMETH OLICHUBATH YUCJIICHHBIC TOPAIKN BEJIMYNH, XapAKTCPHBIX I
Pa3IMIHbIX pa3ACiOB €CTCCTBO3HAHUS




3.3 | Baragern:

3.3.1 | MeTo1TaMH TEOPETHUECKOTO U SKCIIEPUMEHTAIBHOTO UCCIIEIOBAHMUS, HABBIKAMH 0€301acHO paboThI ¢ 000pyJ0BaHUEM,

00paboTKK U aHAIN3a IKCTIEPUMEHTATIBHBIX JaHHBIX

4. CTPYKTYPA JUCHUILIAHBI (MOLY.JI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Paznen Paznen 1. ®u3nyeckne 0CHOBBI KJIACCHYECKO MEXaHHUKH
Jlex Kunemaruxka /JIex/ 1 2 J1.1 0
IIp Kunematuka KuHemaTnka nocTynaTebHOTO U BpallaTeIbHOTO IBHYKEHUS 1 2 JI1.5 0
MaTepUalTbHOW TOYKH U TBepIoro Tena. Pemenue 3amayq /Ip/
JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPEHUN (HU3NISCKUX 1 4 JI1.8 0
BenmuuH. OmnpeesieHne MIOTHOCTH TBEPIOTO TeJIa MPABIIBLHOM
¢dopmer.  /J1ad/
Cp Kunemaruka /Cp/ 1 10 0
Jlex Junamuka /JIex/ 1 JI1.1 0
IIp Junamuka. /IuHaMuKa MOCTyNnaTeabHOro IBMKeHus Teln. OCHOBHbIE 1 2 JI.5 0
TEOpPEMBI U 3aKOHBI. JIMHaMHKa BpaIlaTeIbHOIO IBHXKEHUS TBEPOrO
tena. PaboTa u sHeprus B Mexanuke Perrenne 3amaq /I1p/
JIab OmnpeneneHne yCKOPEHUS CHIIBI TSKECTH 110 CIIOCO0y 1 6 JI1.8 0
Beccensa.Onpenenenne MOMEHTa HHEPIUM MAaXOBOT'O KoJieca
JUHAMUYECKUM MeToJIoM. V3yueHue OCHOBHOTIO 3aKOHA JUHAMUKHU
BpAIIaTEeTILHOTO IBIKEHHMS C TIOMOIIBI0 MasiTHHKa O6epOexa /J1ad/
Cp Hunaamuka /Cp/ 1 10 0
Jlex MexaHn4geckue KoneOaHus 1 BOJIHbI /JIex/ 1 2 JI1.1 0
Ip IapmoHndeckue konebanus. 3aTyxaromue koedbanns. CroxeHue 1 2 JI1.5 0
konebannii. Perrenue 3agau /Ip/
Cp Mexanuueckue kKonebaHus 1 BoIHbI /Cp/ 1 6 J1.2 0
HKP KonTponsnas pabora 1 /UKP/ 1 1.4
Paznen | Pazpes 2. MoJsekyisipHas GpU3HKa M TEPMOAMHAMHUKA
Jlex MonekynsapHo-KuHeTHIecKas Teopus /JIex/ 1 6 J1.1 0
IIp MonexynspHo-KuHeTHYecKas Teopust. OCHOBHOE ypaBHEHUE 1 2 JI1.5 0
MOJEKYISIPHO - KHHETHYECKON TEOPUHU UJEaNbHOT0 ra3a. JJIEeMEHTh
cratucTuku MakcBesuia u bosbiivana. Perienue 3amaq /TTp/
JIa6 OmnpeienieHre OTHOIICHUS YIEJIbHBIX TETIOEMKOCTEH BO3/yXa, 1 2 JI1.6 0
HN3MEPEHHBIX IPH ITOCTOSHHOM JIABIICHUH W TIOCTOSHHOM 00BheMe METOI0M
Knemana u Jlezopma /J1a6/
Cp MonekynsapHo-kuHetnueckas reopus /Cp/ 1 10 0
Jlex OcHoBBI TepMOUHAMUKH /JIex/ 1 4 J1.1
JIab W3mepenue 1HBI 3BYKOBOI BOJTHBL,CKOPOCTH 3ByKa M K03 hHUnueHTa 1 2 J1.6 0
IyaccoHa o ¢a30BbIM cOOTHOLICHHUAM. /J1ab/
IIp OCHOBBI TEPMOJIMHAMUKHA AHAJIM3 MIEPBOTO U BTOPOTO HAYa 1 2 JIL.S 0
TepMoanHaMuKy. TeroBele MamuHbl. Perenne 3amaq /I1p/
Cp OcHoBbI TepMoarHAMUKH /Cp/ 1 8 JI1.7 0
HKP KonTpomnsHas padota 2 /UKP/ 1 JI1.4 0
Paznen | Pa3zpen 3. DuexkTpuyecTBo
Jlex Onektpocraruka /Jlex/ JI1.1 0
Jla6 Uccnenoanue anekrpocrarnyeckoro noiis. Onpeenenne EMKOCTH 2 2 JI2.1 0
KOHJICHCAaTOPOB METOIOM OAJIIICTHYECKOTO TanbBaHoOMeTpa. /J1ab/
IIp OnekTpocTaTuka DieKTpocTarndeckoe noie. HanpsxeHHOCTh U 1 4 JI1.5 0
noteruman. [Ipunnun cynepnosuuuu. llpumenenue reopemsl I'aycca nis
pacuera 3JIeKTPUYECKUX MoJIeH. DIEeKTPOEeMKOCTh YEAUHEHHOTI'O
MIPOBOJIHIKA U INIOCKOTO KOHJIECHCATOPa. DHEPIHA 3JIEKTPOCTATHIECKOTO
nonisi. Perienue 3agaq /Tlp/
Cp Onextpocraruka /Cp/ 1 4 JI2.1 0
Jlex OnexrpoauHamuka /JIex/ 4 J1.1 0
IIp OnexrpoaumHamuka. [TocrosHHBI Tok. 3akoHs! OMa. K.IT.JI. ncrounnka 2 2 J1.5 0
MOCTOSTHHOTO TOoKa Penienue 3amau /TIp/




JIab H3MepeHue cOnpoTUBIIEHHS U OLIPEICIICHUE YAEIBHOIO CONPOTUBIICHUS 2 2 0
npoBoaHuKa. OnpezeneHne 3aBUCMMOCTH CONPOTHBIICHUS IPOBOAHKMKA U
MTOJYTIPOBOIHUKA OT TeMIIepaTypsl. /J1ad/

Cp Onexrpoaunamuka /Cp/ 2 4 J12.1 0
Paznen | Pa3zgen 4. DiekTpoMardeTusm

Jlex Marnutocraruka /JIex/ 2 2 JI1.1 0

IIp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — 2 2 JIL.S 0

Jlarutaca u monHoro Toka. Cuna Jlopenna. /IBuxenue 3apsKeHHbBIX
4acTUI] B MAaTHUTHOM moJie. Peenne 3agay /I1p/

Jlab OnpezeneHre ropu30HTAILHON COCTABIISIIONIEH HAPSKEHHOCTH 2 4 J12.1 0
MarHutHoro moist 3emun. McenenoBanue MmarHuTHOTO nostst. /J1a6/

Cp Marnutoctaruka /Cp/ 2 6 0

Jlek Marnutnas naaykuus. Teopus MakcBesuia AJis 3JIEKTPOMarHUTHOTO 2 4 JIT.1 0
ot /JIex/

IIp MarnutHas uagykuus. Teopus MakcBesia 115l 91€KTpOMarHuTHOIO 2 2 JI1.5 0

nonst SIBieHue IeKTpoMarHuTHOW MHIYKIMH. CaMOMHITYKIIHS.
WHIyKTUBHOCTB. DKCTPATOKH 3aMBIKAHUS U PA3MBIKaHUS 3IEKTPHICCKOM
nenn. KonebaTenpHBIH KOHTYp. DIeKTpOMarHUTHEIE KonebaHus. Pemenne

3amaq /Tlp/
Cp MarnutHas uanykuus. Teopus Makcsesuia 1151 31€KTpOMarHuTHOIO 2 6 J1.2 0
mosst /Cp/
UKP KonTponsHas padora 3 /UKP/ 2 2 1.4 0
Paznen | Pa3zpen 5. OnTuka
Jlex Ouznueckas onrtuka /Jlex/ 2 6 J1.1 0
IIp ®dusnyeckas ontuka. OCHOBHBIC 3aKOHBI T€OMETPUYECKON ONTHKH. 2 4 JIL.S5 0
Wntepdepennns n mudpaxmms ceeta. [lomsapusanus ceera. Pemenue
3amayq /T1p/
JIab Omnpenenenue rIaBHOTO (POKYCHOTO paccTosHUs JIMH3. OnpeneneHue 2 6 J1.3 0

MoKa3aTesneil MPeTOMIICHHS KUAKOCTEH ¢ MOMOLIBI0 pedpakToMeTpa
A66e. OnpezeneHre AIUHBI BOJIHBI U3IYYEHHU J1a3epa MPH ITIOMOLIH
nudpaknuoHHOM permeTkn /J1ad/

Cp ®duznueckas onrtuxa /Cp/ 2 10 0
Jlex KganToBas ontuka /JIex/ 2 2 JI1.1 0
IIp KganToBas onTrka. 3aKOHBI TEIUIOBOTO M3ITydeHus u hortodddexra. 2 4 JI1.5 0
Pemenue 3amau /T1p/
Jlab Onpepenenue TeMnepaTypbl pacKaleHHOTo TeJa ONTUYECKUM 2 2 JI1.3 0
meronoMm. /JIa6/
Cp KsanToBas ontuka /Cp/ 2 12 JI1.3 0
HKP Kontposnbhas padota 4 /UKP/ 2 2 J1.4 0
Paznen | Pa3zmen 6. ATomuas u sizepHasi pu3uKa
Jlex Crpoenue aroma /JIex/ 2 2 JIT.1 0
IIp Crpoenue atoMma. KBaHTOBasi mpupo/ia CBETa U BOJIHOBBIE CBOMCTBA 2 2 JIL.S5 0
qactull. Pemmenue 3amaq /TIp/
JIa6 HccnenoBanue muHeUaToro crekTpa aroma BoJ0pO/ia ¥ ONpeIeieHue 2 2 JI1.6 0
nocrostHHONH PunGepra. /J1ab/
Cp Crpoenue atoma /Cp/ 2 6 0
Jlex SAnepnas dusuxa /Jlex/ 2 2 J1.1 0
IIp SAnepHas ¢u3uka. 3aK0H PaUOAKTUBHOTO pacnajna. SInepHble peaKyu. 2 2 J1.6 0
Pemienue 3agayu /Ip/
Cp Snepuas ¢pusuka /Cp/ 2 4 JI1.6 0
HUKP Konrponbnas padota 5 /MKP/ 2 2 JI1.4 0

5. COJEPJKAHUE JUCLUIIIMHBI (MOAYJIST)

Paznen 1. dusndeckre OCHOBBI KJIACCUUECKON MEXaHUKH

Tema 1.1. Kunematuka

DneMeHThl KHHeMaTHKH. Mozenu B MexaHuke. CucteMa otcueTa. [locTymarebHOe IBHKECHUE TBEPIOTO Tea. TpacKTopHs, IIHHA
MyTH, BEKTOp nepemenieHns. CKOpoCTh M YCKOPEHHE TOYKH KaK MPOU3BOIHBIE painyca-BeKTopa 1Mo BpeMeHu. HopmanbsHoe
TaHTeHIMaJbHOe ycKopeHus. Knaccudukanus BUIOB JBIKEHHS.

Tema 1.2. lunamuka

Tpw 3axona quHamuky HerotoHa. [TOHATHS Macchl ¥ CHITBL. BUIBI CHIT B MEXaHHKE: TPEHUS, YIPYTrOCTH U TATOTEHHS. VIMITyIIbC Temna.




Wmmynsc cunbl. BHelHUe U BHYTpeHHHE CUIIBI. 3aKOH COXPaHEHUs UMITy/Ibca MEeXaHW4ecKoi cucteMsl. LleHTp macc (ueHTp
UHEPLUH) MEXaHHMUYECKOM CHCTEMBI U 3aKOH €T0 ABMKEHHMS.

PaboTa mocTOsTHHOM 1 IepeMeHHOH CHITbl. BripakeHne paboTHI CHITBI Yepe3 KpUBOIMHEHHBIH HHTErpajl. MOIIHOCT. DHEePrius Kak
YHUBEpCAIbHAS Mepa Pa3INYHBIX (JOPM ABIKEHHS U B3auMojeiicTBrs. KuHeTHueckas SHeprus MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHsI MEXaHHYECKOH SHEPTHHU U €T0 CBA3b C OJHOPOJHOCTHIO BpEMEHH. Y Iap aOCOIIOTHO YIIPYIHX U HEYIPYTHUX Tel.
MoOMEHT HHEpLUH TBEPAOTO TeNa OTHOCUTENBbHO ocu. [IpuMepsl ero Berancienus. Teopema IIteitnepa. MomeHT cuibl. OCHOBHOE
yYpaBHEHUE JUHAMUKU BPaIlaTEIbHOIO IBUKEHUS TBEPJOTO TeJla OTHOCUTENBHO HEIIOABUKHOM OCH. 3aKOH COXPAHEHHsI MOMEHTA
UMILYJIbCA U €T0 CBSI3b C U30TPOIIHOCTBIO IPOCTPAHCTBA.

3aKkoH BceMHUpHOTro TsroreHus. [loTeHanbpHas SHeprus MaTepUaabHOW TOUKU BO BHEIITHEM CHUJIOBOM IIOJIE U €€ CBSI3b C CUJIOH,
JIeHCTBYIOIIEN Ha MaTEPUAIbHYIO TOUKY. 3aKOH COXPaHEHUS] MEXAaHUYECKOM SHEPTUU U €r0 CBA3b C OJHOPOIHOCTBIO BPEMEHH.
JlaBneHne B )KUAKOCTH U ra3ze. EAMHUIBI n3MepeHns gapieHus. 3akonsl [lackans n Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHeHMe Hepa3pbIBHOCTU. Y paBHeHUE bepHysun u cieactBus U3 Hero. TeueHue BsA3kol xuakoctu. @opmynsl HeroToHa 1
Croxkca. Koa(hpuuueHT BSI3KOCTH U METOABI €T0 OTPEACIICHHUSL.

Tema 1.3. Mexanmueckne KoeOaHHUS 1 BOJTHBI

I'apmonundeckue koae6aHus U UX XapakTepucTUKH. JuddepenHnnansHoe ypaBHEeHHE TapMOHHUECKHUX Konebanuii. [IpyXuHHBIH,
(u3nUecKHil 1 MaTeMaTHYECKUIl MassTHUKH. DHEPrus TapMOHUUECKUX Kosiebanui. ClioxKeHre rapMOHHYECKUX KOJIeOaHUH 0JTHOTO
HaInpaBJIeHUs] U OJJMHAKOBOM 4acToThl. buenue.

Cro)xeHHs B3aUMHO NEPICHINKYIIPHBIX Koebanuit. @urypst JInccaxy. 3aTyxaronme 1 BIHYKIeHHbIE KoeOanus. PesonaHc.
Bonnossle nporeccbl. Mexanu3m 00pa3oBaHus MEXaHHUYECKUX BOJH B Ypyroi cpeze. I[lpononpHble U ONEpEeYHbIe BOTHEI.
YpaBHeHHE IUIOCKOH Oeryrei BosHbl. JJIHA BOJIHBI M BOTHOBOE YHCIIO.

Pa3pmen 2. MonekynspHas ¢pu3nka ¥ TepMOJHHAMHKA

Tema 2.1. MonekynsipHO-KMHETUYECKas TEOPUS

OnbITHBIE 3aKOHBI UACANBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uaeanbHbIX razos.
CpenHss KHHETHIeCKasi SHEPrust MOJIEKyI. MoJIeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIOTHON TeMIIepaTypHl.

OneMeHTHI cTaTucTU4ecKoi (pusuku. 3akoH MakcBesa /I pacipeieeHHs: MOJIEKYIT HJIealbHOTO ra3a Mo CKOPOCTSIM.
bapomerpuueckas ¢popmyna. 3akon bonbimMana a1 pacnpeiesieHHs YacTHI] BO BHEITHEM NOTEHIMaIbHOM noiie. CpegHee 4ncio
CTOJIKHOBEHHI ¥ CPEeIHSS [UTHHA CBOOOTHOTO pobera MOJIeKyIl.

OmnsitHOe 060ocHOBaHKMe MKT. [Tucy3us, TermnonpoBoAHOCTh U BHYTpeHHee TpeHue. 3akoHsl Puxa, @ypre u HeroToHa.

Tewma 2.2. TepmoanHaMuKa

Baytpennsist sHeprus. Yucno creneHel cBOOOIB MOJIEKYI. 3aKOH PAaBHOMEPHOTO PACTIPEICICHHUS SHEPTHH 1O CTETICHSIM CBOOOIBI.
[lepBoe Havano TepmoanHaMuUKH. PaboTa ra3a mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MakpoCcCHCTeMBl. MossipHast
TEMI0EeMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UACAIbHOTO Ta3a OT BUja Npoliecca. [IpruMeHeHne nepBoro Hadanaa TEPMOJIUHAMUKH K
usonporeccaM. AnnabatHsli mponecc. YpasHenue [lyaccona.

Kpyrosslie mponeccel. O6paTumsble 1 HeoOpaTuMble mponecchl. Lnkin KapHo u ero k.I1.a. [urd uaeansHOro rasa. Bropoe Hagamo
TepMoauHaMuKH. [loHATHE 00 SHTpONUY, €€ CTATHCTHYECKOE TOJIKOBAHHE.

Cuuibl 1 IOTEHIMAIbHAS SHEPTUSI MEXKMOJIEKYIISIPHOTO B3auMoIeHCcTBHs. DD PEKTHBHBINA TuaMeTp MojIeKyll. YpaBHeHue Ban-zep-
Baanbca. ®a3obie nepexoanl 1 u 2 poaa. Kputuaeckoe coctosiaue. TpoiiHast Touka. OcOOEHHOCTH TBEPIOTO U JKUIKOTO COCTOSHUIMA
BemecTBa. IloBepxHocTHOE HaTsbkeHue. CvauuBanue. KanusipHsle sBICHUS.

Paznen 3. DnextpuuecTBo

Tema 3.1. DnekrpocTaTuka

3akon Kynona. Hanpsi’keHHOCTb ¥ CHJIOBBIE JIMHHH HANPSHKEHHOCTH 3JIEKTPUYecKOoro mois. [IpuHnun cynepno3unyum
anexTpuueckux nonei. [fpumep pacuera HampsXKEHHOCTH OIS, CO3AaBaeMoit cucteMoi 3apsiaoB. [IoTOk BeKTOpa HANPSKEHHOCTH
anekTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 3IeKTPUYECKOro MO MO TIepeMENIeHHUIO 3apsiaa. LIupKymsnus BeKkTopa HanpspkeHHOCTH. [loTeHIManbHbIi XapakTep
3NEeKTPOCTaTUUECKOro Mmos. [ToTeHnuan 31eKTpu4ecKoro noist. DKBUNOTEHIHAIbHbIE TOBEPXHOCTU. CBA3b MOTEHNIHANA C
HAMpPSHKEHHOCTBIO MOJIs. DJIEKTPUUECKOE MOJI€ B TUANEKTPpUKaX. THIbI AUAIEKTPUKOB. Buasl nonspusanuu. BexTop nonspusanuu.
[IpoBOAHNKH B 3IEKTPOCTATHIECKOM IToJIe. DIEKTPOEMKOCTh TpoBOaHMKA. KoHmeHcaTops! 1 nX BUABL. PopMyIia MIOCKOTO
koHJeHcaTopa. CrocoObl coeTMHEeHH KOHIEHCATOPOB B O6aTapero. DHeprus 31eKTpocTaTndeckoro noist. O0bpEMHAS MIIOTHOCTh
SHEpruM.

Tema 3.2. DnekTpoauHaMuKa

IlocTostHHBIN 3neKTpudecKkuil ToK. Bunel HocuTene 3apsiia B pasiudHblx cpenax. Cuna Toka. Bekrop miotHoctu Toka. O/1C
UCTOYHMKA TOKa. 3akoH OMa /IS yqacTKa U noaHo# nernu. ConpoTuBlIeHNe U MPOBOJUMOCTb MPOBOIHUKOB, UX TeMIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH IPH Pa3IMYHbIX BUAAX COETUHEHHH.

PaboTa 1 MOIITHOCTS 3IeKTpHUYecKoro Toka. 3akoH Jlxoymsa-Jlenma. [Ipasnna Kupxroda u mprMeHeHne UX K pacdeTy
pa3BeTBIEHHBIX Lieneil.

Paznen 4. DnexkrpoMarHeTusm

Tewma 4.1 Maraurocrtatuka

MarunutHoe nosne. Uaaykuns MarHUTHOTO 1ojst. CHiIoBbIE IMHUKM MarHUTHOTO TOJIs, €0 BUXPEBOU XapakTep. 3akoH Ammepa s
CHWJIBL, ACUCTBYIOLIEH Ha MPOBOIHUK C TOKOM. [IpaBuiio neBoit pyku. MarHuTHbIH MOMEHT KOHTYpa ¢ TOKOoM. KOoHTYp ¢ TokoM B
MarauTHoM moJe. [IpuHnmn paboTs! anekrpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS TapaJlIeIbHBIX TOKOB. 3aKOHBI AMIiepa. [IBIKeHHe 3apsyKeHHBIX YaCTHULl B MAarHUTHOM rnosie. Cuiia
Jlopenna. Hupkymnsuus Bekropa H u B. 3akon nosgHoro Toka. MarautHoe mosie cojieHou 1a M Topouaa. [1oTok BeKTopa MarHuTHOM
unaykuuu. Teopema I'aycca ans nonss B. Ilotok Bekropa B yepes conenoun.

Tema 4.2. MarautHas uaaykuus. Teopust MakcBeia Ui 2J€KTPOMarHUTHOTO OIS




Paborta mmo mepemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM IoJie. DJIEKTPOMAarHUTHas HHAYKIHA. 3akoH Papajes u
€ro BBIBO/J] U3 3aKOHA coxpaHeHus 3Hepruu. Ilpasuno Jlenna. fIBnenune camounHaykiuu. MHIyKTHBHOCTB KOHTYpa. DJ1C
caMOMHIyKIuH. B3auMHas MHIyKIUS.

MarnuTHOe 1oJIe B BemecTse. THIIBI MarHETUKOB (JHa-, Hapa- U (eppOMarHeTuky), ux (pusmdeckas npupoaa. HamarHU9eHHOCTS.
MarnuTHas npoHuIaeMocThb BemecTBa. OcHOBBI Teopun MakcBesuia. Tok cMerieHus. YpaBHeHrs: MakcBesia B MHTETPalbHOM
dbopme.

[TonsTHE 0 IepeMeHHOM ToKe. OMHYecKoe, peakKTUBHOE (EMKOCTHOE ¥ HHIYKTHBHOE) U ITOJTHOE COIPOTHBIICHHUS LIETIH TIEPEMEHHOTO
Toka. 3akoH OMa Ui Iery NepeMEeHHOro ToKa. MOIHOCTh, BEIeNsIeMast B eI NepEeMEHHOTO TOKa.

DneKTpoMarHuTHeIe Kosebanus. ['apMoHHYecKre, 3aTyXarolye U BRIHYX/ICHHbIe Kosiebanust. [lonstue o pesonance.
ONEeKTpOMarHuTHbBIE BOJIHBI U UX cBoMcTBa. [1Ikana 3eKTpoMarHUTHBIX BOJIH.

Pasznen 5. Onrtuka

Tema 5.1. @usnyeckas onTuka

OCHOBHBIE 3aKOHBI TEOMETPHUYECKON ONTHKH. AOCOTIOTHBIN U OTHOCUTEIBHBIN MMOoKa3aTeu mpeioMieHus. VX Gpu3ndeckuit cMbIcTT.
SIBneHne MOTHOTO BHYTpeHHEro oTpaxeHHs. CBeroBoasl. Chepuueckue 3epkana. @opmyna 3epkana. [loctpoeHune n300paxkeHui.
Toukue mun3bl. Popmyrna TuH3bL. [TocTpoeHHe H300pKESHHH.

BosnHoBas snekTpoMarHuTHas npupoja cBeta. KorepeHTHOCT 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u jinHa
koreperTHocTH. [IpocTpancTBeHHas kKorepeHTHOCTE. VIHTephepernus ceeta. Merons! HabmoaeHus narepdepeHnnu ceera. Pacuer
unTepdepenunu B onbiTe FOHra. HTepdepenus ceeta B TOHKUX MIeHKax. [10710Ck paBHOM TOJIIMHBI M pAaBHOT'O HAKJIOHA.
Konpna Herotona. [IpumeHeHne nHTEp(EpeHINT B HaAyKe U TEXHUKE.

Judpaxius ceta. [puammn Nolirenca-®Openens. Meton 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U JTUCKE.
Judpakiust Ha npocTpaHCTBeHHOI penretke. @opmyna Bynbsa-Bparra. Pentrenorpadguueckoe uccnenoBaHue CTpyKTyphI
kpucTamos. [ToHsTre 0 ronorpadpum.

[Monapu3zanus ceeta. EctecTBeHHBIN 1 onsipu30BaHHbIN cBeT. 3akoH Maitoca. [lonsipu3aus ceeta npu OTpaXxeHUH U
IIPEJIOMIICHUM Ha IPaHulle ABYX AUAIEKTPUKOB. 3akoH bprocrepa. [IBoiiHoe mydenpenomiuenue. Ilpusma Hukonsa. Ilongapouns! u
MOJISIPU3ALIUOHHBIE TIPU3MBI.

HckyccTBeHHas ontudeckas annzorponus. Ddhdextsl Keppa u @apanes. OnTnyeck akTHBHBIC BelecTBa. J(ucrepcus ceera.
DNeMeHTHI SJIEKTPOHHON Teopuu nucnepcuu cBera. [lormomenue (abcopOiust) ceeta. 3akon byrepa.

Tema 5.2. KBanrtoBast ontuka

TeruoBoe U3My4eHHE U €ro XapaKTepUCTUKH. AOCOIIOTHO YepHoe Teo. 3akoH Kupxroda. 3akon Credana - bonbimana.
Pacnipenierienre SHEpTUH B CIIEKTpe aOCOTFOTHO YEpHOTO Tena. 3aKoH cMeeHns Bura. ®opmyna Penes-/xuHca.

SAsnenne poroaddexra. Buenranit Goroadpdext u ero 3akonsl. PoToHsl. YpaBHeHHE DHHIITeHHA U1 BHEITHETO (poTo3hdexTa.
Macca u umnynsc ¢ortona. [lasnenue ceera. OneiTel JleGenena. Jlazepsl, IpUHLIUN JEHCTBU, YCTPOWCTBO U IPUMEHEHHE.

Pa3pmen 6. ATomHas u sipepHast GU3NKa

Tema 6.1. Ctpoenue atoma

Monenu aromoB Tomricona n Pesepdopna. OMnupuueckne 3akOHOMEPHOCTH B CHIEKTpaX UCITYCKaHMS U MOTJIOIICHUSI aTOMOB.
®dopmyna Punbepra. Jluneidarsiii criekTp aroma Bojopoaa. OCHOBHBIC CEPUU CIIEKTPATBHBIX JTHHH.

Bouna JIyn ne bpoitnsa. OnbsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO Ayann3Ma CBOHCTB BemiecTBa. COOTHONICHUS
HeonpeneneHHocTel [ eif3enbepra kak mposiBIeHHe KOPIYCKYIIPHO-BOJIHOBOTO yallu3Ma CBOMCTB Marepuu. BonHoBas GyHKIuUS U
€€ CTaTUCTHUYECKUI cMbIC. YpaBHeHHe IlIpénunrepa aAmsl CTalMOHAPHBIX COCTOSTHUI.

Iocrynater bopa. BopoBckas Teopust aromMa BOIOpoia ¥ BOIOPOJONOZ00HOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
Ksanrossie uncna. Crine snextpona. CrnuHoBoe kBaHTOBOE uucio. [Tpunnun [Naymu. Pactipenenenue 31eKTPOHOB 1O COCTOSHUSM.
Tema 6.2. SinepHas ¢pusnka

PerTrenoBckue cnekTpsl. 3akoH . Mosznn. [loromeHnne, CIOHTaHHOE U BEIHY)XJICHHOE n3TydeHue. [loHaTHe 00 OnTHYeCKnX
KBaHTOBBIX FeHepaTopax (Iazepax). Pasmep, cocras u 3apsix aToMHOTo sapa. MaccoBoe u 3apsioBoe uncia. Jleekt Maccsl 1
SHEprus CBS3M sApa.

B3aumoneiicTBre HYKJIOHOB U TIOHATHE O CBOIMCTBAaX U MPHUPOAE SIEPHBIX cuil. Moaenu sapa. PaanoakTHBHOE U3IydeHUE U €T0
BHUJIBL. 3aKOH PAJHOaKTUBHOTO Pacliafa. 3aKOHOMEPHOCTH U IIPOMCXOKACHHE anb(a, OeTa - ¥ TaMMa-H3IydeHNs aTOMHBIX sSep.
[onsTHE O SAEPHBIX PEAKIUSIX U UX OCHOBHBIX THIAX. VICKycCTBEHHAs paAnOaKTHBHOCTE. JleneHune TsokensIx aaep. LlemHas
peakuus nenenus. [lousTue o spepHoi aHepreTike. Peakiys cHHTe3a aTOMHBIX siziep. [Ipobiema yrpasisieMbIX TepMOSAEPHBIX
peakiuid. DIIeMeHTapHbIe YacTHIEL. VX Kiaccupukarms.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosHeHue U 3a1uTa 1ab0paTopHbIX padoT
BrImosHeHHe caMOCTOSATEIbHBIX paboT

3auer

DK3aMeH

6.2. TeMbl NHCBMEHHBIX PadoT

He mpengycmoTpeHo ydae6HBIM IIaHOM

6.3. KO]—ITpO.]'I])HbIe BOIIPOCHI ! 3a/1aHUSA

TunoBsie TPAKTUYCCKUEC 3alaHUs K DK3aMEHY IO JUCITUTIJINHE:
3aI[aHI/I€ 1. HpﬂMOHHHeﬁHO@ JBUXXCHUC MaTepPIaHLHOﬁ TOYKH ONHUCHIBAaeTCs 3akoHOM . HaliTu OKCTpPEMaJIbHOC 3HAYCHUEC CKOPOCTHU




ToukH. KakoMy MOMEHTY BpeMEHH OT Haualla JBIXKECHHUS OHO COOTBETCTBYET. B kaKkoii MOMEHT BpeMeHH CKOpPOCTb 7

3amanue 2. B oHOpOIHOM MarHUTHOM moJje ¢ uHaykimen 0,35 Ta paBHOMepHO ¢ yacToTo# 480 00/MUH BpalaeTcs pamka,
conepxamas 1500 ButkoB miuomansio 50 . Ock BpallleHus JEXUT B IVIOCKOCTH PAMKH U NMEPIEHANKYIIAPHA JIMHUSIM UHIYKLUH.
Omnpenenuts MakcuManbHyio 3J1C UHIYKIMN, BOSHUKAIONIYIO B paMKe.

3aganue 3. [Iy4ok ecTeCTBEHHOTO CBETa MAIaeT Ha CUCTEMY U3 4 HHKOJICH, ITIOCKOCTh POIYCKAHUSI KaXKJOr0 U3 KOTOPBIX
NoBepHyTa Ha yroy 30° OTHOCUTENEHO IIOCKOCTH MPOIYCKAaHHs IPEIBIAYIIero HUKoJs. Kakas 9acTh CBETOBOTO MTOTOKA IPOXOIUT
gepe3 3Ty cuctemy? [ToTepsMH HHTEHCHBHOCTH CBETa B HUKOJISX IIPEHEOPEb.

TuroBsle BOIPOCH! K 3aIIuTe 1abopaTopHOil paboTh! «3ydeHne OCHOBHOTO 3aKOHA JMHAMHKH BPANIaTeIbHOTO IBHKEHHS C
nomolibto MasitHuka Obepoeka.»

1. Kakoe nBmxeHne Ha3bIBaeTCs BpallaTeIbHBIM?

2. Cdopmynupyiite BTOpoii 3akoH Hpl0TOHA [T BpamarenbHoro ABmkeHus. CpaBHUTE ¢ 3aKOHOM JJIS TOCTYNATEIbHOTO
JIBIDKEHHUSL.

3. Yto Takoe MOMEHT MHepIH Tena? MOMEHTB HHEPIMHU TeJl MPaBIIBHOH (GOPMEL: 00pyda, HMITHHIpA, apa, CTEPIKHS?
4. UeMy paBeH MOMEHT UHEPLIMU CUCTEMBI Ten?

5. Coopmynupyiite Teopemy Ilteitaepa.

TuIoBEIe BOIIPOCH! K 3aIIUTE TabopaTopHOit paboThl «OmpeaeneHre TOPU30HTAIFHOM COCTABIAIONIECH MAarHUTHOTO TTOJIST 3eMITI
Jaiite onpeneneHue 3J1€MEHTaM 36MHOIO MarHeTU3Ma.

Cdopmynupyiite 3axkon buo-Casapa-Jlannaca.

OOBSICHUTE MPHUHIMI CYNEPIIO3UIUN MAarHUTHBIX IoJiei. ['ie oH ucnonb3yeTcs B padore?

UYeMmy paBHBI HaIlPsHKEHHOCTh W MHAYKIMS MAarHUTHOTO IIOJIS B IIEHTPE KPYrOBOTO TOKA.

Kak BBIMIIIUT MarHUTHOE MOJIe KaTyIIKu?

B kakux eaMHuIax u3Mepsercs HampsHKeHHOCTh MarHUTHOro noist B cucremax CU u CI'CM? Kakast cBsI3b MeXay HUMU?
UTo Takoe MOTOK MarHUTHOW MHIYKUIWW KaTyLIKA?

OOBsICHUTE YCTPOHCTBO W IPHHIIHI ACHCTBHUSA TAHTEHC - TalbBAaHOMETPA U YKAXKHTE, JUIS KAKUX IMPAKTUYECKUX LeJIeH OH
IpUMEHSIETCSI.

9. IMoyemy m3mepeHus HanbOoJee TOYHBI MPU yIilaX OTKIOHEHHs ONH3KHX K 45°7

TwuroBkIe BOIPOCH! K 3aIuTe TabopaTopHOil paboThl «OmpeaeneHne JUIMHBI BOIHBI H3TyYeHHUS Ja3epa IPH MOMOIIN

Ju(PaKIHOHHON PEIIeTKI»

B dem 3axirovaercs siBneHue uHTEphEpeHINH?

B dem 3akirouaetcs sBiieHUe audpaximn?

OOBSCHUTE SIBICHHE IepepaclpefieleHus CBETOBOM SHEPTUH NpH Au(paKiun?

Kakye MCTOYHHKH AJIEKTPOMArHUTHBIX BOJIH SIBJISIFOTCSI KOT€PEHTHBIMU?

Yro Takoe mudpakunoHHas pemerka? OopMyna TIaBHBIX AU(PPAKIHOHHBIX MaKCHMYMOB.

Ha mudpakinoHHYI0 penieTky HOpMaIIbHO TagaeT MapaJulebHbBIN MyqoK Jydei ¢ mmuHaMu BoiH Al u A2 (A1 > A2). Jlats
pncyHOK (xox mydeit), COOTBETCTBYIOIIUH MepepacipeaeneHuto 3Heprud B opsaakax k=0,k=1,k=2

e ARG e

SUE W~

TunoBsie TCOPETUICCKUE BOIIPOCHI K OK3aMEHY 1O JUCHUIIIINHE!

L. Mopgenu B mexanuke. Cucrema otcdera. TpaekTopus, AJTHHA ITYyTH, BEKTOP MEpeMEIICHHS.

2. BekTopbl CKOPOCTH, YCKOPEHHS €ro COCTABIAIOIINE (TaHI€HIUAIbHOE U HOPMAJIbHOE YCKOPEHHS).

3. IpsmonuHeliHOe paBHOMEPHOE IBMKEHHE MAaTepHAIbHONW TOUKH. YPAaBHEHUS NBIKCHUS. | pad¥Ku IIyTH, CKOPOCTH H
YCKOPEHHUSL.

4. CroxxeHHe B3aMHO NEPICHIUKYISPHBIX KOJCOaHUH.

5. Bunbl MexaHnueckux BOJIH.

6. YpaBHeHue Oerymmeil MI0CKoi BOMHEL. MHTep(epeHys BOIH.

7. JIBI>KeHHEe TeNl B KUAKOCTAX U razax. IlogbpemHas cuia, 1000BO€ CONPOTHUBIICHUE.

8. Teuenue Bsskoit sxunkoctu. Gopmyna HetoToHa. PesxiMbl TEUeHUS KUIKOCTH.

9. KosddurmenT Bsa3xoctn u Metoxns! ero onpexneneHus (Crokca u Ilyaseiis).

10. Teopema Octporpanckoro- I'aycca i 3I€KTPUYECKOTro MO B JU3JIEeKTpuke. JudnekTpudeckasl IPOHUIIAEMOCTb CPEIBL.
1. OHeprus MeKTPOCTATHUECKOro MOoJIs. DHEPTuUs 3apsKEHHOT 0 YeAUHEHHOTO NPOBOIHUKA.

12. Maruuthsiit notok. Teopema Octporpazackoro-I'aycca 11t MAarHUTHOTO TOJIS.

13. PaboTa mepemerieHus MPOBOJHNUKA M KOHTYpPa ¢ TOKOM B MAarHUTHOM IIOJIE.

14. DneKTpoMarHuTHas MHAYKuus. 3akoH JleHua.

15. INonspusanus csera npu JBOHHOM JIydenpesroMiIeHnH B kpuctamnax. [Ipusma Hukond. 3akon Maroca.

16. HckyccTBeHHasi ONTHYECKasi aHU30TPONMsL. AHAIM3 HAIPSHKEHHOTO COCTOSHUS JeTajel MONIpU3allMOHHO-ONTUIECKUM
METOZOM.

17. Bparenue miIockocTH MONAPU3ALMU ONTHYECKH aKTUBHBIMU BemlecTBaMu. OmpeseneHne KOHIEHTPalul pacTBOPOB
HOJISIPUMETPUUECKUM METOAOM.

18. ®usuka aroma. Mogenu aroma. Iloctynarel Bopa.

19. Teopus atroma Bonopoaa no bopy. Yposuu sneprun. Cepuansnas Gopmyna bansmepa.

20. PenTreHoBckue criekTpbl U3IydeHUs. 3akoH Mo3nu

21. OrneMeHTH (PU3NKH IEMEHTAPHBIX YAaCTHIl. THITBI B3aWMOAEHCTBUH dIIeMEHTApHBIX YacTull. [IoHATHE 0 KBapKax.

6.4. MeTroaquueckue MaTepHaJibl, ONpele/sIoniie Npoue1yphbl Oll¢eHUBaHUSA

MeTtoauka oIeHKH JIabOpaTOPHBIX PaboT
CTyneHT HOKeH BBIIONHUTD M 3aIlIUTUTH BCE Ta00paTOpHBIE PabOTHI, IPeIyCMOTPEHHbIE IPOrpPaMMON TUCIIUTIIHHEL
JlabopaTopHast paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIFHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOJIBHBIX




BOIIPOCOB, IIPHBEACHHBIX B KOHIIE KaX0i1 paboTHI B 1JaOOPaTOPHOM MPAKTUKyME, a TAK)KE BBIMOTHEHHS TECTOBBIX 3alaHUH 110 TeMe
paboTHI HAa YCMOTpEHHUE NpenoaBaTenei.

Metoauka 3a4eTa 10 AUCLUIIIMHE
3adeT 1o AUCIMILUIMHE BBICTABIISAETCS 10 Pe3ylbTaTaM CHCTEMaTHYECKOH paboThl CTyeHTa B TEUCHHUE CeMeCTpa.

MeTtoauka OLIEHKU 3K3aMeHa 110 AUCLUIIINHE

TeopeTndeckast 9acTh 3K3aMeHa MO JUCIUIIIMHE MPEACTaBIsIeT cO00i KOMITIEKC BOIPOCOB HAa YCBOGHHE IPOICHHOr0 MaTepHuania -
TEPMHUHBI, OIIPEACICHHUS, 3aKOHBI.

B pamxax TeopeTrdeckoi 9acTi 00yJaromuiics, I KayKI0To 3aaHus, (POPMYIUPYeT MPABIIBHEIE C €r0 TOYKH 3PESHHS OTBETHI.
3agaHue CUNUTACTCS BHITOJHEHHBIM B TOM CIIydae, €CIIM JaHbl BEpHBIC OTBETHI Ha BOIIPOCHL. B MpoTuBHOM Citydae 3amaHue
CYHUTACTCS HEBBIIIOJIHEHHBIM.

IIpakTyeckas 4acTh 5K3aMeHa [0 JUCLUIUIMHE IIPEACTABIAET 3a/1a4M, HANPABICHHBIC Ha BBIABIECHUE BO3MOKHOCTU IIPAKTUYECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

DK3aMeH BBICTABIISICTCS C YUETOM PE3yIbTaTOB BRIIOIHEHUS TEOPETHUECKOH U MIPAaKTHUECKOH JacTeil B COOTBETCTBUH C
NPUBEJEHHBIMU HUXKE TPEOOBAaHUAMH.

5 (OTIM4HO) >85 Bce 3amaHus BBITIOHEHB! B COOTBETCTBUH C TPEOOBAHUSAMHE, B MOJHOM 00beMe U 0e3 ommboK.

4 (xopo1o) 75+84 Bce 3apanus BBINOIHEHB B COOTBETCTBUM € TpeOOBaHUSMH, B 00BEMe JOCTATOYHOM JUIs OOILEro
(YHKIMOHUPOBAHMS CHCTEMBI HJIH BBITIOTHEHO JBA 3aJIaHUS B COOTBETCTBHH C TPEOOBAHMSAMH, B IIOJIHOM 00BbeMe 1 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee JBYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 0OBeMe
JOCTaTOYHOM JUIA 00IIEeTO (YHKIIHOHUPOBAHUS CUCTEMBI

2 (HEYHOBJIETBOPUTEILHO) <50 BrinosHeHO MeHee JIByX 3aJlaHHil B COOTBETCTBUH C TpeOOBaHUAMH, B 00beMe

JOCTATOYHOM JUTA 00IIeTo (hYHKIMOHHPOBAHUS CHCTEMBI
HWToroBslii 6ami 3a 3k3aMeH BRICTABIIACTCS 110 OIIEHKE XY/l JacTh. B CIIOpHBIX ciydasx IpenoaaBaTenb BIPABE 3aaBaTh
YTOUHSIOILUE BOIIPOCHI U 1aBaTh JONOJHUTENIBHBIE IIPAKTUYECKUE 3aJaHHUA.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI

JI1.1 | Tpodumona Taucus Kypc ¢uzuku: yaed. mocobue iist HHXEHep.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa

JI1.2 | BukynoB CraHucnas ®du3uka: 3aAa41 ISl CAMOCTOAT. PEMICHUS AJI CTYIEHTOB BCEX CIELl. Hosocubupck: HI'ABT,
Buxroposuy, 04. 1 3204. hopM o0ydeHHS 2011

Tpeiakuna Enena
TpanueBHa

JI1.3 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBIH MPAKTHKYM MO (pH3HKe Hosocubupck: CI'YBT,
HBanoBuu, 2016

IIporononosa Huna
ITaBnoBHa

JI1.4 |Buxkynos C. B., ®usnka: cCOOpHUK 3a1a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeiakuna E. T.

JI1.5 | C.B. Bukymnos, B.1. ®dusnka: yued. mocodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017

Tpsiakuna, A.C.
SpocnaBuesa

JI1.6 |Hwuxurenko AHatommii |JlaGopaTOpHBIH IPAKTHKYM IO MOJNEKYISIPHON (HU3HKE: TPAKTUKYM Hosocubupck: CI'YBT,
I'eoprueBuy, SkoBieB 2019

Bragumup
Huxomaesuu,
CurumoB Buagucias
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, I'osioBaHOB
Muxaun Hukonaesna




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.7 | Hukutenko AHaToaui
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun Hukonaesuu

JlabopaTopHBIi MPAKTHKYM 10 MOJIEKYISIPHOH (hU3UKe: IPaKTHKyM

Hosocubupck: CI'YBT,
2019

JI1.8 | Huxkurenko AHaTomui
I'eopruesuny, Sxosies
Buagumup
Huxomaesuy,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlabopaTopHBIi MPaKTHKYM TI0 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTECIIN

3ariaBue UsnarTenscTBO, rOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHOKOB Muxauni

IlerpoBuu

JlaGopaTopHBIii IPaKTUKYM 110 (PU3HKE. DNEKTPUYECTBO, MAarHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOY JIA)

Hasnauenne

Ob6opynoBanue

JlaGopaTopust onTHKH u (PU3NKU
aToMa - ydeOHas ayAuTOpHs s

AynutopHas pocka; Kommmexkt ywebnoit wmeGenm; JlaGoparoprele ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOro paccTosiHus JMH3bI, OnpeleneHue nokasareis MPeJOMIICHHUS JKHIKOCTEH ¢

HpOBEACHUS J1a00OpaTOpHBIX | TOMOIIBI0  pedpakToMeTrpa AOOe; OmpeneneHue JUIMHBI BOJHBI  Jasepa IIPH  OMOIIH

3aHATUI nudpaknuoHHON pemeTkn; OnpenesieHne KOHICHTPAIIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr.; OmpeneneHne TeMIepaTypsl packanéHHoro Tena; MccnemoBaHue
JIMHEWYaToro CHEeKTpa BOJOPOAA M ONPEEICHUs TOCTOSHHON Pundepra

VYuebHas ayIUTOPHS Ui | AynuropHas nocka; Kommiekt yaeOHoi Medenu

MIPOBEICHUS 3aHATHH

JIEKIIMOHHOTO THIIA

YuebHas ayIUTOpHsI Juist | AynutopHast nocka; KomruiekT yde6HONM Mebenu; MynbsTumenuitHoe o0opynoBaHHE: HPOEKTOP

MPOBECHUS 3aHATHUH | (CTaIlMOHAPHEIN), 9KkpaH (cTaruoHapHbIid), [TK (mepeHocHO)

JICKIMOHHOTO THIIA

ITomemenue st | Kommnekr  yuebnoit mebenu; IIK — 10 mr., nogkmodeHHBIX K cetH "UHTepHer" w

CaMOCTOSATEIBHOM paboThI | 00eceUnBaOIMX  AOCTYI B DJIEKTPOHHYIHO  HMH(GOPMAIMOHHO-00pPa30BaTENBbHYI0  Cperly

o0yJaronxcs YHuBepcHTeTA.

YuebHas ayAUTOpUS Jutst | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn

HpPOBEACHUS HMPaKTHIECKUX

3aHATHI




